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^ 3Ls?-^^^l» %7\]o]^s. o]-%.t}c^ x^s.^ OR ^ 

^^^M ^^^'^l ^4^>Ji, ^^S.<^lAi Ai^^ OR, XOR ^e)^;^!-^ -g- 

^^^^ -f-^M. ^£^1 ^^^71* oi-g-^ ja^i- feel^7c> 

£ 2 

^^^7l, OR, XOR 
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o]^^ fe5]^^>{L0GIC DEVICE INCLUDING SATURABLE ABSORPTION} 
£ la ^ £ Ib^ «V:£^1 ^^^711- ol-g-^V ^Efl7l#c>il ^tl: €^ OR ^ XOR 

S. 3a ^^1 :£ 3efe :£ 2^ feeliii;^>sl efligofl n^-^ ^^^>7l 

^ isl-^^^ll- <^l-§-ti- OR ^ XOR(Exclusive-OR) feel^;^Hl ^tlr ^ 

^ OR ^ XOR feel:i:^Hl ^^l^f. 
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•a^^^^ Al^Ej^ AND, OR. XOR. NAND, NOR, NXOR<Hl 7]^^ ^o] ^^^]^] 

^MM^^ -g-^ol m-ji o;^^ ^^ojc^-. oje^^^ ^4^> 

71 ^tb ^J-'^-^S. ^^e]-§-^ ^<^]^-1 €^^1 -f^t!: ^4i^V# °1 

-§-t!: -a-t]- ^l^^jofl 7ll^oi ^^3£l:a ^cf. 

^■^] ^JL^ tijAi^ ^'^^^l (UNIiuntrafast non-linear Interferometer) 

♦ ^l-B-tb XOR[C. Bintjas et al . , 20Gb/s All-Optical XOR with UNI Gate" IEEE 
Photonic Technol., Vol. 12, pp.834-836(2000)] , ^>H= 7Wo]B. (Sagnac Gate)# o]^^ 
XOR[K. Zoiros et al., "lOGHz Boolean XOR with semiconductor optical amplifier 
fiber Sagnac gate", CLEO, CThF5 (1999)], n^JL s}-^ ^tH^ldWC: 
Interferometeric Wavelength Converter)^ <^1-§-^ OR [T. Fjelde et al., "lOGbit/s 
all-optical logic OR in monol ithical ly integrated inter ferometric wavelength 
converter" Vol.36, lEE Electron. Lett., pp. 813-815 (2000)] ^ XOR[T. Fielde et 
al., "Demonstration of 20Gbit/s all-optical logic XOR in integrated SOA-based 
interferometric wavelength converter" Vol. 36, pp. 1863-1864 (2000)] ^ '^^7} 
OR ^ XOR fee]:i;<>s] 7fl^oi] ^^s\o] o;i4. 

ZLSiq- a>5q. ^jl^ tijAi^ (UNI :untrafast non-linear 

Interferometer)!- ^l-g-tJ: XOR, Tfloje^ oj-g-tb XOR ^^^^7} 
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^£^1 ^^^7](S0A: Semiconductor Optical Amplifier)^ o]^ 
'^]-%-^ ^#^7l# ^^471^ ol^^>^ ^ 

^-^S. ^£^1 ^11 S» ol-g-^>c.^ ti>£^l e11ol^-]<4 ^2:^ i^-S-ji oj: 

^ofl °-ti>A> avn^^^e^^cf. oje^^ tiVi^i %^^■y]^ 1.55 jtan ^l-^J-tfl^o^ 

^^-^7] (erbium-doped amplifier. EDFA)<Hl h]^ 3.7]7} nfl-^- ^Ji, rfs. ti]-3E.jjfl 
^7.} ^ 3flA]ti. ^flolti. 7}o]^ (passive waveguide)^!]- ^^^A^ € 

(monolithic integration)*^! 7>^s^l-o^ s]-^^$7] , ^^i^^], ^^^7} ^3] -g-g-^^H 

ol^>, £ la ^ :£ lb # %1-S^>c:»i oV^^l ^^^7]mr ^^7]^o\] 2]^ :^ 

^ OR ^ XOR ^Bl^;^>S ^^t!:T=!-. 

S. la^ ^1 1 ^ 2 W^7l(7. 8), ¥-^5^7] (4) ^ Y-^sl-7l(5)l- JLf-*H 
^^Sjji, S Ib^ ^] 1 ^ ^1 2 ^#^71(17, 18), Y-^47l(14a. 14b) Y-^3i|-7l (15a. 
15b) ^ ^EK19)1- if-^H ^^^^1^. 

£ la^ feH^4i^>^ T^><>1^^ (Michelson) %^o]ji^ E. ib^ p>jL-^r:-l :?> 

^^711 ^Eflojcf. P>oi^^ Sl^^-^(Xcw)ol Y-^s)-7l(5)«:Hl^-1 ^el5l<H ^1 1 

^ 2 ^#^71(7. 8)3. z]-^!- ^<a5lj7, S^^Ai^ ;,si. AS2 ^ ^1 1 ^^^71(7)^ 
^^€^4. ^4-. ^€(Xcw)ol ^<a5]^ ^<^l^i^ ^^^> ^^^i-(9)ol 
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^^^^] ^^(^^^1 ^711 (as-cleaved)^ ^-f 30% 

n>J:-^i3l ^^4:^] ^Bflol £ ibs^ :^^o]i^ ^^y^ o^^^ ^i-^ClOa. 10b) 

o] ^^^o] o^r^^ ^oflA^ £ laS] ^o.^ ^. ^><^m^ ^}^-^ 

^^ ^^^Tflsq- ^o], jn^l- ^Aj. ol^^V ^o.^ :^^^7]o^ ojs. jcsj. 

^BflollA^ ^ -tls^ /^l7l«Hl trl-el- o^^ ^^o^ ^^l-o] ^^>^ ol-g-^cf^ ^ofl 

^'S^VM-, i^l-<^l€^ ^^^1^1 tb^ ^A>7> ^;N1^<^1 ^^}^ 

<^>^ 3711 1}-^ <^l-B-5l:a ^<^1>H 7>^ iJ-'g^ 

^^#7l2l 7^oi§ ^711 ^tlell, -?-tb^ ^1^ ^7} Al^lTll sli^ ^;^1-^ ^^mol7> 

#7^1-71 nfl^cHl ^1^1=01 oxv]., ^^*V P>ol5i^ ^^^^1^ ^^>^* o]J^^\ 

nV^-^Cl ^^^;^1S1 ^01 tiVo.^ ^ ^l^(<a^^^7> wVA>^oll o^tfl l-o>^ 

W^7m ^ a] ^aJf^). zieiM-, nVol^^ :?>^^:^1^ ^^^^^ #^ ^ 

^51^^71- c^-Tgo.^ ul-_^7] nfl^cHl ol -^a]^^ ^ei^>7l ^^fl^l^ ^il-5)lol 

(circulator) JL7}$] ^^^]7} ^7^0.^ ^-^^V^l-^ ^^o] 9X^. 
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^£^1 ^#^7l(S0A)» ^^l-g-tt nV^-^cl :a:^^7l] ^Efls] OR ^ XOR ^el^ 
^-f , ^ f^^7lSl iil^]- ^^1- ^2: ol-g-tb ^^S. ^ ^^7l 

21 ol^. ^EfloflA^ ^ ^Jl^l >^^17H1 tl^Sl- ^^o^ ^^ol ^^>^ o] 

-g-t!: ^^IcV. ^sl^. ^^^-^.S. M^} ol-g-*>^ ^^<^1^. ^S. (A, 

B) ^^HVl- 3.A] ^}7] ^ 9X^ ^^^^] ^^^7l(S0A)<^l ^Si^^ 



^^21 ;*fl^^ ^S^X\^]JL7]- ^olnf. 

7> ^^^^ S^^^M ^471 ol^^-cl^ -f-^f;?!^©] ^^^^ iicf ^Ji, 



26-9 



1020020067218 ^^ 'U^}: 2003/5/13 

^^i-^H^ -f-^^^^^i ^^^^ je-cf ^ji, <u^ %M]7] o]^o]^ 

^^fl^ ^^^*>fe ^^7l# 5Lf-^H 7]^^S.^ ^>^fl7l i 

^^^^^^ ^^ii7i 3.^^ ^^^s]^ ^c^^^^i^ oi-g-^ 

<22> 1 ^3^7] ^] 2 S.S\- ^^^]S^ ^3^7] ^}c>]o\] 

XOR feel4i^>7l- ^JL, ^7] ^^^oi7l<^l ^>^v^l-7> 0 ^^m- ^^5*>^ OR feB^dlx^]- 

7> 

<23> 1 isl-^^^l ^ 2 ^L^^^^lofl <a^S]^ 7]^^^ ^>ufo:| <^ 

^^-1171 ^V]- 3.7]] ^^JS)^ ^ol ld>^Zls:>i:|-. 
<25> ol^>, £ 2» ^ wV^^tl: ^^1<^1<>11 i4€- OR ^^^7^^ ^^^^ 

^4^^^. =LB]^, ^ ^^31 ^Alc^ll-^ <^E.] 7}7] Cf^ ^EflS ^ ^ 
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^KSA: Saturable absorber) (117, 118), -?-^^>^i-^(116a.ll6b) , ^^1(119), Y--^^7] 
(114a, 114b), Y-^B}-7l(115a, 115b) ^ ^b1(119)» i^^V-^ T^^^^^f. 

SLs\-^^^]]ill7, 118)^ S.^ eflol^i i^ol^c(niode locking laser diode)[S. 

Sanders et al., lEE Electron. Lett., 26. 1087 (1990)]^ ^^eflol^-lofl ^o] a} 
-g-s)o^o.c^, ^e^^l^ ^]7] [Z. Bakonyi et al., CLEG, 329 (2000)], ^ ^^71 

(optical discrimination) [A. Hirano et al . , lEE Electron. Lett., 34, 198 (1998)]-3- 
oil ^-§-s]Ji i^>S., 7] (transparent input power. Ptr.in) ^1*>^ 

^}%'^] ^^5]^ "^^^V^^^l ^^-i- 7M^ 

■^^■^Hl 7l ^l2002-63662:&<^] 7l;^ll^ vfl-§-^ ^ZL^ ^ ^t:f. 

-^wVaV «vn|(ii6a, 116b)^ ^:£7]- ^ ^^ofl dt^VS ^^o] ^ sl^s. 

^^(a>A>^o] o;t0.i3; ^ sj-olH^Si^. ^;;^>o^ ^^^^^l ^^5^. -?-^A> Mj-n^o] 

^7)1^ ^4-<^l^ ^ 30 % ^^V#<^1 SZ^)5i]- £ 59\- :^o] 
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cfl^^E] (bandpass filter)^!^-. <^lScfl, ^ ferq-tlJll- ^7]^^ ^JlS. 

«>^7l -?lSflAi^ ^^#7l(photodector)7> ^Atbcfl. ^^^"^ ^^#7]^ sl-^ a]^a^ 

feel ^^1-^ ^^^V'S. ^^-1. Xsi, Xs2^ ^^^^ 7M^ <a 

^^:£(input signal) ^^-^ Y--^i^7l (114a, lUh)^] '^^}^]^]51, ^s^Vfe- o^^^ 
^(Acw)* Y-^47Kll5a)<^l <^^H^cf. Y-^^x}-?] (Y-branch)(115b)<^l^ife ^^^^ 
M]7]7} ^o^S. B ^B^slJl, Y-^2l-7l(Y-combiner)(114a ^ 114b)'Hl^ife 

(117) ^^12 5L^^^^l(118)<^lAi £^ ^:b1-*>711 ^cf. ^ ^^S>lg, 

Xsi^ 2)-^^ 7M^ ^^^^(input signaOs] ^>Hl 7] (optical power)sq- 

^{Kcw)2] ^^7] a]:(\cw/2)2l ^o] ^gj. ^-^^jo] ^>^^l7l(Ptr, in) 

^-?-<^lfe ^^S]^ is). ^=^^fl<^l ^4^S]J1. oil- ^/il7l^ :f-^ %A]]7] o]^ 

'a ^-f«^lfe ^^^Hl^i tfl^^si -a^^^ ^I7i7> sL^ ^^^11- -i-^^H 

itl-e^-Ai, ^^11 1 *^^i(ii7)<4 2 *^^l(ii8) z^-z^-o] ^4 SEfe 

^^fe cfl-g-^V^ ^2:^ ^g^^^(Asi, ;^S2)<H1 ^^^Cf. ^1 1 ^ ^1 2 ^ 

^^1(117, 118)* *3z)-t!- Y-^3}-7l(Y-combiner)(115b)<^l^i ^S.^> ^©1 ^47l7> v^^t] 
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<32> £ 3a i-H^1 3e» ^^*H . ^7] feel^;^H>|^ SJ^^:^ ^ll^-Hl tc|-^ #^^1 
S» <^1» ^o] ^}^.:]]^ :£ 3a^ ^1^ ti. t2. ta^l ^BflA^ <y 

<>1^><?1 <a^^ >Hl7l^ «>(Acw/2)^ JS.-^ ^^S)^ H Sb^q- 
^^^U] S. 3c^ ^1^ t2, t3<^l 2^-^ B^S» ^^^i <a^^^(\s2)« 

JEAlsr>Jl ^tq-. o] Al^l-o] >|1 2 5L5|-^^^1(118)» ^ o]^. 

A^^^ iS|-l^^^l-i:(117, 118)^ ^^ftb ^Jll-^ 

3e«Hl iEA]^ -£1^^^^ M-Bl-^ ^ OR ^e]^^>7> ^^^^ ^ S^^-i: M-^f 

<33> ti<Hl^i. *a^^:^(Xsi)^ "1" ^s., *a^^:£(Xs2)^ "0" ^:£<y ^-f , ^^^1 

.-i-Ai^^ <a^5l^. ^1^^ t2<^l^i, <a^^^(Xsi)^ "1" ^s., <a^^^(Xs2) 

0" ^S, <y^^^(Xs2)^ "0" ^-f. "0"^S.S. 91^^^. 

<34> oje^tb <^1-§-^H OR feel-L;^!-!- ^ Xsi, A.S2 ^ *a 

<35> 1] 





XS2 


A. or 


0 


0 


0 


1 


0 


1 


0 


1 


1 


1 


1 


1 
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^] ^-f . isl-^^^l*^ ^^-1171^ «^^^ M]7]^ «]:(Xcw/2) icf 3.7]] 

tb^. ^^^t!- ^Bl^^>^ ^Hfls] H>£^i ^^^7]^. u>^-;^i:-1 ^ feel 

W>^3l3r>7llfe 4 1 iSl- ^n^^K 117)5!]- 2 Ssl-^^^fl (118)^ ^ ^-^17] 

# ■S-'^^VTll ^-2-S>v*], 1 sm- ^^^l(117)sq- ^] 2 SL^^^mn8)<=^ "?l7>^>fe 
^e], '^^^ ^^7]c]] yis. (A, B) ^^^}^ ^s]- ^^B-S., ^4 

7) 1^^^ ^^^Cf. 



^ ^^1<^1<^1 tr|-^ fee)^>cl-oi] n:|-e.ig, ;£ 2^ feBldii;^>7> OR feBl^^> 

^^^^ ^ 9X^<^] ^n, XOR fee)4i^>s ^ SZ^. £ 2^1 feB:|>h^>5q.o^ ^}o] 

^-^ 7]^o.^ ^^*>^, -£42] fee|^x>fe ^] 1 ^^1(217) SEfe 2 i^^^ 

^](218)^ ¥-^471(2155) Aj-oloii ^^l-^ol7](220)» i^h^H ^^^^i^. 

^^J-^^l7l(220)fe ^^^^}7} ^571^1 ^£^(^^l-^l-=0) ^^^Sl^. ^^7] S. 

(X) ^^5^>i^ T^^^*>^, XOR fesl^;^>s. -i-3)-^>7il ^rq-. 
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7>^^^1-JI A]^ t^o\]X] °^^^S.iKsO^ "1" ^^^^(AS2)^ "0" ^^91 

^^S.iXsl)^ "1" ^S., 'U^^S.iXs2)^ "V ^SL91 ^-ffe Y-^3i|-7l(215b)^l>H 

€ ofl 2711^ ^*flAi oi^^ Ai^7]. 4i^;L>^^s1o^ , "0"<0^^ <gAi. 

<asi5l A]^ t3<^l^i. *a^^3:(Asi)^ "0" ^Ji, 'a^^:i:(Xs2)^ "1" ^J:<$1 ^ 

<43> o]E]% s.^^^ <^l-g-*H XOR ^ 9X^. Ksi, \S2 ^ *a 
<44> [a 2] 





AS2 


^XOR 


0 


0 


0 


1 


0 


1 


0 


1 


1 


1 


1 


0 



¥-^471(320)^ #^^<H1 W^7l(320)-1- ^7}S. ^ ^cf. ^^^71(320)^ 

isj- ^>Hl7Ksaturation input power, Psat.in) <=»1*>^ *a^>^<^l ^^^l^g o]s.n].^ 
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4el-^i, W#7l(320)» Y-^5l-7l(315a)^ #^^^^1 -¥-7H>5] . ^1(317, 
318) z]-z|-o^ ^^ ^A\]7]^ ^^(Ptr.out)^ ^#^71(320)^ iS)- %M] 

^KPsat.in) ^-f . ^^^]^ ^^fl7l:a-Cl- %M]7]m 7> 

^ "iJ^ ^^fl7l^cf ^ ^-il^yV ^<a^'a, ^^^^ 3LS)- ^^^1 

^^^tt #^ ^^fl7l# #^ s]7fl ^cf. £ 6a ^fl^^l S. 6d€- ^S*>o^ o]^ 

£ 6a§ ^3:^]-^. S.^- ^^^1^ -f-^ ^^il 7] (transparent input power, 

Ptr.in) ^1^>^ ^d^V^^l ^^S]^ ^^71- ^o] <^oiq.A^ ^^^^o] J7 , ^ 
>Hl7l ol>^o] ojAV^o] ^<a5]^ cfl^^Sl <a^>^<^l 

£ 6b» ^S^V^, W^7l^ S.^ ^>Hl7l (saturation input power, Psat.in) 

o]t}^ o^A}^o] ^o^s\^ oj^^v^ ^^*V:n., <U^ ^^fl7l (saturation input 

power, Psat.in) ^1^^ ^^>^^1 ^^d^l'^ # ^ ^ ^ (P2out ) '^l 

£ 6c^ 5L^^^^1(317, 318) z^-z^-o^ %M]7]9] ^^(p^^ ^ 

##71(320)^ ^^fl7l(Ps3t,in)S^1- ^^^7121 ^^y^f^p^^^ .^^^ 
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£ 6d^ iL^^^^l(317, 318) ^^ ^M]7]^ ^^(Ptr.out)^ ^ 

##7]S1 ^^fl7](Psat.in)* ''^^l^l^* ^4"^ ^ ^^^fl^lofl n}-^ #^ 

7]o^ <^11- #o:| 3£Al^V H^o]!:].. JET^oflA^ ^ ^ oj^ «].s>f :^ol , A-^^ 

€■ 7>^1^ ^ ^^]^]^] ^e1-§- iL;^>* ol-§-*H # 

^ ^^^^ ^^^1;^, (extinction ratio)7l- ^7>^^ ^ ^ ^jl, aij: 

^o] Ef<a >clBl(time jitter)!- 7>^ ^-?-<>ll^ 2R (reshaping, reamplif ication)<^l 

711 -^^ 1: ^ ^cf. 

^5]:, ^^(Ptr.out)^l ^^-1171 J^cf 7^:^15.^ ^Ki e|-£ -H-^>t!: JLozfl- 

tb^il^l ^Jl. ^ 7l#^ A].^ xfloljAl ^ ^o>o^ ^^o^ ^]X\^ o^gfl 
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#Hfl^ SOA* ol-g-tb Iil^> ^-^1- feeldli;^l-<4 ^el, <?]^ ^^7]o\] o] 

«]: ^S. ^^a-^V^l ^>Hl7l :^]^o] ^2|-Sl^ jL5!l-7> ^ 
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11 

^1 1 7l§Al^7> ^^^^ ^t^^^W ^1 1 ^^71 ol^V 

*2)-^^ol ^^^^ jaicf ^Jl. >ll 1 ^^-1171 ol^>olig *:^^^ol ^32]- 

^>7l ;H1 1 i^^^^ls] ^7] ^1 2 Ssl-^^^l^l ^^^s^m ^2l-7l# 

7l^Ais^ 1 ^ 2 ^^7] ^>^-fl7l» ^ji, ^7] 

^1 1 ^^^JlS^ >y-7l 7]^^S.9] ^ ^1 2 'y^^JlSl- >S-7l 7l^Al^S] 

^^^^^^ ^^7] ^1 1 ^ 2 ^^^l7l ^Cf ^^JS]^ 

I^^*^ 2] 

^1 1 9X^^], ^7] ^1 1 ^^12 >^7l 71 

^^S. z^-z^-^ ^>ul-o^ ^^^ol o.^ ^7] ^1 1 iSl-^^^l ^ ^] 2 
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I^^^J- 3] 

^1 1 *j-<^l 9X^^^, ^7] ^] I 5L5l-^^^l ^^12 5L5l-^^^l<Hl ^7] 7] 

^AlJi Zj-Z]-^ ^^^<^1 -^^^^-^S ^Sj-SjO^ ^1-71 ^1 1 5L5l-^^^l ^^12 

^1 1 ^^^i. ^1 1 S.S\- ^=^^^1^ ^7] ^47l Sfe ^7] ;H1 2 ^ 

^1 5 «J-<H1 ^<^-^i, ^>7l ^^^ojylofl S]^A^ ^^^}7} S^o] ^^S^^ XOR 

feel^^>7> 5]J7, >^l-7l ^^V^ol7lo11 o^sflAi ^Aj.^l-71- 0 ^^^^^V^^^ OR ^^±7.}?} 

71 

^7l Z^-^q-o^ #^ ^>^fl7lSl ^^(Ptr,out)'='l %^^]7] 

^ ^^1^5. ^^S. ^^-^^ ±7]-, 
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la] 




is. 2] 




117 



118 




7 

116b 



119 
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[S. 4] 



VCW 



214a-J"T3-^ 




217 



216a 



218 




219 



7 



216b 



is. 3al 




[S. 3b] 



Ptridl?) 




t4 # 
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